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Peru statistics Peru statistics 
20072007

Population With electrical 
service

No Electrical 
Service Total No Service 

(%)

Urban  18 634 183  1 882 738  20 516 921 9.2%
Rural  1 958 130  4 582 148  6 540 278 70.1%
Total  20 592 313  6 464 886  27 057 199 23.9%

Source: INEI - Censos Nacionales 2007: XI de Población y VI de Vivienda



Problems of Rural Electrification in 
Peru

Physical andTechnical matters
1. High dispersion of  rural consumers
2. Low consumption
3. Lengthy installations of  primary feeders and 

secondary network.
4. Expensive costs of  O&M

Economic matters
1. Low income consumers
2. A full cost recovering rural tarif f would be more 

expensive than urban tarif fs 
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Realities

• Rural costs of supply are more expens ive 
than to urban areas .

• Existing rural tariffs generally do not cover 
the expansion of the electrical rural 
system.

• The level of investment required per 
consumer in rural areas is two to five times 
greater than that requi red in urban areas



Constraints

• Rural customers can not pay full cost 
recovering tariffs (economic).

• All low-income  Peruvians must be treated 
equally (political).

• A tariff design must be aligned with the 
consumer's  willingness to pay (socio-
economic)

• What are possible solutions?



Possible solutions

• To promote universal access to the rural areas 
investment subsidies are necessary (Economic).

• To promote the efficient award of  investment 
subsidies, the State must provide subsidies to 
the utilities who request the lowest subsidy per 
connected customer (Economic).

• Tariffs charged to new rural consumers should 
be capped at  the maximum regulated urban tariff 
(Political).



Three Types of Subsidies
• #1--Initial cost of capital subsidy (US $100 mi llion per year)

– Isolated mini-grids under 500 KW power capacity installed.
– Distribution (rural grids outside of utility concession) 
– Sources of subsidy: Fiscal fund, international loans (US$ 50 millions), Rural 

Electrification Fund (REF) ( US$ 17 millions) and donors.
• #2--Internal tariff subsidy (US $36 mi llion per year)

Subcomponent A:
– To reduce the price of isolated generation. Source: REF (US$ 23 million per 

year)
Subcomponent B:
– To reduce de cost of the distribution added value (DAV) (the “distribution cost 

reduction” before to be applied to rural consumers) (US$ 13 million per year). 
Source of subsidy: The urban consumers.

• #3--Consumption subsidy (US$ 31 mi llion per year)
– To obtain similar tariffs between interconnected mini-grids and urban areas
– To obtain similar tariffs between isolated mini-grids and urban areas
– Source of subsidy: The consumers whose consumption is higher than 100 kW.h 

per month. 



Concession

Area of utility concession

Area of electrification project (Government obligation – Finance 90% of Initial cost of capital

Area of expansion (Government obligation)

Electric Utility Obligation:
To give service only to the consumers 
located within 100 meters around the 
existing distribution grid.



Concession

• The concessionaries are obliged to: 
– Supply electricity to all those within their concession
– Apply a regulated tarif f
– Satisfy the requirements of  quality of service.
– Send to the Ministry and the Regulator technical, 

commercial and economical inf ormation.
– To assure the supply of  energy to their consumers 

through a contract of purchase of energy for the next 
2 years.



Peruvian Electricity Concessions Law

• Mandated requirements f or distribution tarif f setting
– Remuneration of the distribution activity through the setting of 

the distribution added value (DAV)
– Reference model company for each typical sector (urban, semi 

urban and rural) (not utility’s actual costs)
– New Replacement Value (assets as new every regulatory 

period)
– Efficient cost of operation and maintenance 
– Standard losses

Key point: tariffs are based on estimated efficient costs not actual 
costs.



Where:
a VNR =  NRV annui ty (Efficient Electric Investment)
O&M =  Efficient operation & maintenance cost
MD =  Annual maximum peak load of the electric distribution

system

MD

O&Ma NRV
DAV

+
=

Formula of DAV calculation 



Components  of the Distribution Added Value 

Distribution Distribution 
Added Added 
ValueValue

Scenario A
100% Utility's 
Investment

Primary feeder
+

Transformers
+ 

Secondary
+

Services
+

Meter

Scenario B
100% 

Government's 
Investment

Demand
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+
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Cost of 
commercialization

Cost of Operation & Maintenance

Cost of Capital

MODEL COMPANY

TARIFFSTARIFFS

Medium Voltage DAV &
Secondary Voltage DAV

DATA:DATA:
- Peak load
- Customers
- Operation & maintenance costs
- Installation costs

Centro de Transformación AT/MT
(60/10 KV o equivalente)P1 P2

Barra 10 KV

Red
Media

Tensión

Barra BT
220 V

SE MT/ BT

Red
Baja

Tensión

Red
Alumbrado

Público

Distribución MT Distribución BT

Distribution Added Value Calculation



Technical standards

Medium Voltage Urban Rural

Level of Voltage 13.2 KV/7.62 kV- 10 KV 22.9/13.2 kV

Phases Predominantly 3F Predominantly 1F -
SWER

Line

Wire Alloy Aluminium Still 
Conductor (AASC)

Aluminium Conductor Still 
Reinforced (ACSR)

N° Estructures/km 14 9

Span (meters) 70 115



Technical standards
Low Voltage Urban Rural

Level of Voltage 220 Volts 440/220 Volts

Phases Predominantly 3Φ Predominantly 1Φ 

Transformer > 50 - 400 KVA 1.5 KVA - 50 KVA

Grid

Wire Aluminium Aluminium

N° Estructures/km 28 14

Span (meters) 35 m 70 m



Relevant standard cost of 
operations and maintenance

Activity Urban Rural

Medium Voltage (US$/km) 489 142

Low Voltage (US$/km) 573 180

Public Lighting (per light) 10 6



Relevant Standard of quality

Technical Urban Rural

SAIDI 16 47

SAIFI 9 19

Medium Voltage 5% 6%

Low Voltage 5% 7.50%

Product (voltage drop)


